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i ’ .- - ho rn ,’ .- ., w i t h  ‘a l  j t ’ r ou t i - - ! .‘l.-~- t r 1 c a l  i t  tenuati. ’nc. l b 0 s  c i l  i t’ rj s t lon  

le iho’~’n in Figure’ 5 i s  an ,- ns.ir’;’ i- • - t  a t v ; - i •  il t’ .ilih ra tl&’n r. - , ,ord ,’ ,h

-n -i S i  r - - ° o . u r t . The - i i i  S t . ,  r i l :  i it .11 so .11 g i t  i l ls ’  ic - or dc - I on r’,t~nni- t ic

1- i ; ’ ’- . rho , - C lc- . t r t ’.iI . . i l i !ra t i , ’n ‘n (I:. l e f t  I’. ;‘e rt ~ ’ r roc- d by Icr -- i - it  ing

1. c l s t e p  at t s ’ m l u c a t  no ’ . I’. t ‘ .- c - n o  IL.’ t ,  , c - o r ni, t i .  t . - r  . i r nd ;‘,‘st —
Ic - I c .  1. - c  s - i c - - r n o t -  s . c_ -b 1 1’- t lo t ’  -i i t i’ll 0 ,41  1 ‘. - ‘to t 1 , - r li - I n  1 .1 it’ p r o ’ —

ducs I l’s the  rmnsr’ t hi’ .-ir’~~~t T c - n o o d t  I,’n r’ s ’ t  h o - I .  Since ( hi- s I i-’ tr ical

,‘ .Ci : b- r . , l l, ’n o’ ,in h, :‘ c ’ c f o - ~~~ c ’ .! ve r”  ea’.i lv , a , .ilil - r .ition was generally

i - c - ’ ou r c o t t  l o s ’  r 1’. ‘ or. - ‘i- ,u! to r each i’vent when the ri f t- r i -n o t- ‘-t i gna l 

. t , - I  - 1. - a c — a Ir o n - b i t  ions .
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IV I)A’I A I~i’\’F’ N1OWi’

The I t h u r  data ,‘ ,o l Ie c t . ’d ,! c n t i n n ~n t In.’ DIR T—I )‘rn’1 -r. I0. .irt’ Irn si -v i ra l

III t s ’ re ’n t f o ’ r ’ o , i t  ‘. ,i’. fo l l , ,ws :

0. -’~ ,. ‘ n ‘in,! l0 . c ~ lo i~~ i t i z e d  Bac ks~- , i t t c r  l) , i t , i — — ht- it~ F r lrn-,arv t w o —  $
w . i v . - l s - n o g t b n  J u t  a 5-. rc - r - o - o croi. ’J on magnet I’ - t .-i;’c ’  t nir a ll  c - S c - n t  0— f o l  l o c _ ’ i r o~’

1’ . tc _- , ’ — — v ’ . r e m  f f l t s ’ r 1 . i .~~ on October 5 , 1978, PrI or to l i i i ’  cvn , t i - ro  in te r—

t:i, e only Q, j
— , lit no ‘it,’ avai  labli’ ‘n tape ; no ape dat .’i or. - aval labie

o r  th , - A l—A- .  t . - s t  s e r ie s  :15 t i c , - ~,;ir k IX d i d  not a r r ive  on s i t e  unti l

- o , n ‘h.- r .‘ , 1978 . Ii sin-un Id Li’ 50 s .d  ~~~ t ~ t - , ‘n ’ n,-  ; , - I n on 1’.- t 5-es -n Or tot’,’ r

10 and I I -i . h t ~~It i.’.’r ; - rob  1 c o ~ dc ’ v s - i r ; n - nI Ito the Mark IX .h igi t l;’’ - r , dt- ~’ rad —

Ic o.1 1 ’ ,’ or’;’ l i t  ‘f . . ri-~~,’i oit 1. -co . 1  11 ,‘ o  t . i l dat . i  o~.-i c o ~’ ‘nt 0 1 , t ; - o .  l) , i  p roob —

1,-ro w as  I T - I .  s d  I n ’ - l f a u l ty  t r i — c t a t i -  c ,’nr lconduct , ,r  dev ice  con t ro l l i ng  the

i_’’’ —wt ’  I gh t . 1  hi t ‘ o n  t n’s and I.. t h i s -  c a t o M , ’  . 1  th  ~~~0 ’ S ’ ’ r Ii . lu t ion i-vt dent

in t b , ’ 0~~ . I - I c ’ t  I - l i t  u - i c - s i - c : ’ i’d in A p;- i’ ndIx A.  The pro ub l en ro  was sc ’1~ -ed

0 i - i c r  to  rc ’ o -~’r ~l in fo  the Oct c’her I -~ ,i.-u t - i  (Appendix H) by using tin’ ASL t r.-ins—

li- n-I  rc ’~~o rJ i r .Ii, ta l  ou tpu t  • a r , t .

1~°.•. n~~~~ t r rh .’irt ~‘at~a— —Th is dau .- i (i’ n”roI v out n u t  and tnr~’ s- t

r~ - t un’l . u ;  ~ t o c . h i - )  ,-x l ct  f. ’r .‘iI I i -v , ’ co t o .  In linear and log—ampl i tude

ci  r I - l o u  I I ,‘r’-- .i I . The s t r ip  , b i t  t .1 -it ~ have bc- , ’n dl gi t i  7cd u sing a

- c ’ o I - I r an, - dIgi t i7 I ’ r so th a t  I I ,  data ‘ an , he n o ’ n r n p o n t o r — p r~ -u o essed , Fx—

s~~’1, - c -  I l b . ’  d rip , h u r t  and • I t~’ 1 t  lied i’ comp t i t s - r—p r . c . - o s s e d data are
.ohow~ in ! “i-,’ c o i - , ’  ‘- . T b ni ’ uppe r ? m . ~i.. i-co t he s t r i p  chart da ta  Is an cx—

tv ;’j c .’ il lO .#’ o c r  energy var ia t ions - luring a data run (‘  ‘

T b ’ ,- I ‘c_ - . - i- ‘- t  t i n ’  chart record Is an -‘in t o n a l  .-s’,-nt (A - ~~
) of target signal

,vnplitu d e v.-ur iations . The compute r—processed tran smissi on plot shown

In Fl~~’o rr ~oh was derived f r o - uro the dig Iti zed s t r 1~- chart da ta ,

Ic
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1O.t . R , , . o , c I—R ~-s , ’ l v c - ni b .c. k s o  ,, t t ot I ’ b o o t o ’ ~~r~ij ’ hs—— A ;‘‘ - i , c r . j d  photo—

r .i;’to -Seq oct - mu ,  e ‘I Ill. - o k s ,.j  t t  ,‘r nf.t t a Is .uv , i II able t o ’  r c- out in eVent

w i t h  the ,‘~~0 t ’p t I .)f l  of  D I— DA ,uc l. 1 F l -  ~~ -, c_- hi-m o the ASI. . h i , i t  i’ c- r  d,’s’ , l o ’ ’ ,,f

pc l’ li’r’-s . I s i m p le - - . . 1  t In, ’ c , s c i ~~- — r , - s , ’ l v , -d  t’ .l, k’,n - . ut t . - r  ‘~e-qui-ci o’i-s ,.r .- ;‘r - —

s e n t ,’,,i i n  t I n t ’ ~ re p o r t  (in tic ,- J l S o t c n i s i . ’fl c t  .1 , it . i  .in ,ul- ,-sIs in  S, -,  t i o n  V )

a 1 ,‘nti w i t h t r .ino- .m’ is  I on ;‘ I,’ t 1 ’  a Id in unde’ r s t  . i nod I ci, - t ransmi i t -, I .‘nn

o . In - r,’it I.ik t rw  place ann . ! t o ’  s ’ b S c ’ t ’ ,’ c ’ o’l. ’o.l ‘-- t r u ot u re  dur ing t i c s -  i’v i - n t s .

F.ub ’ Ic ’  ,‘ i .in lnventn’rv and comrr- .ir\ ‘ ‘1 data coI l  c o - L i d  during tb,

:‘ ig i — i  ;‘r- ’nr.’r’.

In ..b.I- u , t  t . ’cn t . ’ t h e ’ i’’ ’ ..’ - f , s t . u , IV v hf.- ’ m c ’ . -r i’ . ( v i - ’.- - t o ; ’ . ‘I t In,-

J ar . ‘ p t  10 . 1 1 0 o t  In we re’ ‘ .ud. ’ .Ini i- I nn ~‘ i - n i, ho i-vt -nt . A i - c ’, I ,  ‘ ‘ 1 t h i s  dat . .

‘ o r  In:~n - b - i l  I en - i l~’s1s prn ’v i d s ’ c  h i - IpI no inf , ’rrr,.t ion a b - ,’ o i t  n o ’ ~~d f t  Ions such

.15 wind b i n  c - c t  i,’n in t l ,-v td, ’ no , ,‘ , - f  — —- . -~~ i -  in  t ht- 1 , - s t  .‘c ’fli .

~1
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V Ii.~ n~ }‘Riit I- SS I~~~n ANI) Ah- -\I \ ‘Sl S

A. i i - - c

- ‘.,‘ i vc - lo -: n ,’ t 1o ).i t i — ~~
i 0 o, - - f i 0 . ’ l t i ,’~~.h ~c _ n ’ w ,i’, c ’1,’ n n t ’ t t n  l t b - o n  .1. i t o  t .~ k c  no

ur ine’ I ’ .- !0 l~~ l_ I  ; - m , - c t - i ’  p c - - s - i- l i-c n ’ - .’~ .t  ‘ n - - liii I I S ° - O inI’’r:-:,,t ion

‘hn o n : - . of h o - n .iu’,c ’ It ‘ . 1 - ‘ 0 o r . ’ . i’sn- .i’,i I. ’ c ’v i ,h , ’  a s- t m  c t - - - on i nf o - r r ’ . u t  Ion .

I n o I b o o  s n - n - - r b  c _ c  h a y,- ; I - ‘ ‘ c - - Si’ oh t O  c 0 1  - n  1 ‘ O n  o i , I c - _ on , - - ‘ . -  I Ofl , 0 0:0 —

- o r  t,..onc h. t,,,- .’’,o t b o . ~ t c_ c _ o .  ! c - ’ n , - t b o , o , b - t o t  0 0 1  ,, r ono ~ -c -‘ o n i t— n such ;lc c on’,—

0 o r  t c , ’n:. - 1  n o : .- , n. -- ~els. - . 1 ha ks ’ - i t t i ’r . - ; t t . ..l ,h- ;- t h . . ; c ’ .ik l’ , o , k s o ’ a t t i - r ,

I ton’- ,- - - - ,  , I n  v , ‘ n p ‘ n i Ic - s  ‘ i. it lv.- p1 un’ot - dc - tn  — i t  o’ .ini oi l so he do i- i  vt -i .

~\ - - i’o n c - . - - t o t c - ,l , l i n t -  ;‘ri n— ,i m’ 0’ pio~ ‘ - - i  ‘ b  ¶ h i — o ;’ ro ’t ’. ’ c _ a c  t in. -  c - ra lua —

t I  - n o  o :  : c  c.i:’ ,d - ’ I l b t ic - - - - - 1  t hy  ASI  Ild,-ur - - -,‘- t . ’ n ~ b - i -  o ’ b ’s i ’rv:i t Io ’nn’ ‘ - I

it -n o ’ ..’ - - ,inid o t t o , .  t and ne’ ai quuri I i t  iv, - ,- o - a l  c o.i I I o’n o n  c loud dens f t

In - ‘ i - I c r c o  - ‘1 n - i n n, n r , i n i s ~~~sc io . c ~ 1n l, -n - ~~, o 1 i ’ c :  f r - n ’  t b .  hac k s ’  l It e r

I ii, ’ , - t r. ’ • -, i— ni l il’ III I ‘n’ r - o n  n co~’ t i n , - c c  ‘ . n ‘ - n  1 1 .:1 t input to  dig I —

7,- n  - I: - - I “c - - n 1’.’ n. i - u  s - c - b  I . ‘~~
- I’ - n I  c_ - is ’.- I ,-ni 1~ t I n s .  The’ . ..l I bra t  Ion

n~~,,’.i - o t e s  , ii-, ,01’ ;c , - , b  in  Si - o t t - -n IV y r ’v l , l c - t b ’,. In!. ’r” . it lon.

. 1 , ‘ - , ~‘ o y ,  ~‘: ~~~~~ c - i s - s - c  j~ c _ c - I l  ch,- i r . u , - t , - c - n .‘,‘ b  w i th resp c ’ o

c -f l , - : ’,’ ‘ 
~ - 

‘u ’ , . 1 1 . 0 ,  ‘ b’- t i c - ,i t n’ - , ’ c ; b o . - r c - and pass ive r e t i c u t i v e

t i t .  - 1$,  .ini ‘no . y  o ’ce~~’— i ’ nn , u l o , ’il 0 ‘ - n it  I - nv— - i t ’  i - c - o : n o l  n ~-d .  11 w, s- i - i - , because

c_ - i ’..- ! , - - ,- n h s  Ic - .’ inov. ’ I v c - o 1. - ,n. I - ..- ‘. o - r  ii 1 1 1 1 , - r i  r n  i n o t i - r l a .  c ’ o c ’ n f L - n n t , i —

I to n i -. c_- j - c , - .-‘.‘.ilua’ . d ,bn nn~ • ° , DIRT—I  pr. -c c - c o ~ . ‘u c . p . u - a t e  ca I i” r- i t ion

c _ - i ’. 0 ‘ - “ I c c  c - ; u , ~o day . ‘~ - c - c - . -
‘ n , t ’  ,‘r’ b ’ i c n’ ‘f :‘ - n n lfle.-irl t o -  in re—

- ; ‘ .cn’n,’ t o ’ 1 0 ’ c ~: i n ! o -  I ’ ’ O  0 j .  -
‘ i - c  l o  , 1 0 c t .ur,- c ’ t  s i,nnal c as n ’h’’ t ’r ~’ed l o o r 1 n ~’

~~0 , I’ ’ o ,n’— . - u ’ ~’ pr’~~:ri” - , e’ .ico 1- .‘ . . ‘nn - ; - i - nsanc - ,! b r  wi th  ~t a i Is’ ca lth ’ r .-it ions.

T5 Is c _ - i c  “ - l  .1 - n  ‘ 1. - — - c  1:: ,- b c  ~~l~~T — l  n ’ r . ’o n m - ,’iro b.’ , i S — i - 0- - -T 5 c -  oper.’it ic ’s—

I ‘ I”',- c_ ’a ’. i - il I .oh ’ l c -  t - - , ‘- o n -o t c r n ~~,- t b - ,- ‘spounse , T h o c - r e  is n~’ non—

I lo ni ’nu r n - - c-~~,’nMi~ 1’’ .. t - s - . - 1  in I b ~ c - ~~~~~ - n’ b i t  ~i ~~s in d i c a t e . 1 by the c a l l —

° ‘ T - I t  i,’n r e c - r ’ cht ’cwn in  F i~~c n r e  5,

Havln.~ s - c t  ,‘u h’ j I c b s - h  ‘ ‘ c 1 w ’ ’ - wois’ s ’ I c - - - , 1 ’ ss’st  cnn’ r . - cpo ’nse cha racter i  ~~
‘ i c c . t r ,-,n °n -n i s ’ o ion  o’, u lo o , ’ c - t r ( ’  .h , - r lved by no’ rn’ pnuring the si gnal return ,
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.1’. a 1 ‘o r s , t I - cS - c t i”-, , c _ n  r e ’ ’ - : ,  - _ I !~~‘ .ifl I c  n - . .  ~~~ ‘ l o I n ,  - b , h t i m  lilt’

t bo. pr ’ — t , - - n  (~~‘ I c  i n  it  n ‘ i’,’no 4 I  t o o ’n n — .. Si  i n , , -  I ~~
- - ‘ o b  I in. I ,  - n , ,  .1

i - I t  ‘ :“ ,II n. • t i n , - Jo ‘ i ’  n o - I 1 I n  - 1  ice ’  IO n , ’,, m I ‘ c nf c t o - n  • 0 r t c ~c - I m i x - I

‘.- ,- t m . ’ 1 cu ,,~ l n , o o t ’ I  - ‘ci on, hi,’ c 1 c - I n - - i  i r n. ’ i  I o o c -  - , !~ n. I r I’’ ’-- 1 c — c l  on n.,, t o n s -  it

i. - r t o . ’ - I  I n n b o t s  “ - a ncn\ , - r .-
~~

, n i c o n - c - tc _ ” - c_ .,’. p c  5 l’ ’’o-c ,it I. - ‘ - i t  ‘ , o ’ c i  so t i n _ I t

l I n t - . 1 ; ’ ;  - . r c - n t  t r , s n c ’ .- ” t c s k . ’n l’’’ - i t ’~- o’ o n - I h’ , ~I i n . l hi-  by t n .- (. ‘
~~ 

c_ b , ,  on ~~~~~
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m o o !  H I ‘ — ‘ :c ,mt ’ 1 0 , ‘ . c_- I - I h o c -  , s . , ‘ 1. -n o c c ’ ,-s ’ ,- m o ,, C—~’ , — 7 ’ inn , ! G— 1

l t t t  ~ c I t t  ‘ , c , - n n , e- i oo  I n t n o - - n’ 1.-.’, -no is c ’h’c c - c s - , -  0 , ~ hc J o t . .  o r  c 5f l ’~ istn ,- l ”

,n .b ’ , ng  n - - ‘ ‘ t v  II’- ,- ’ , o : o - .b n b c -  s . . t b c o e m n .  In. - c _ i n . , ’ i c  oo ,- t h t r , m n n s —
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I I - t o o t p m ’  ‘S I ,‘ro m i  r o s a  ‘- 0 , 0 ,  .‘no t ‘. - I ho c .  e- - o ; . ’ ’ - - I S c  I .*. - - 0 c _ - o .  c j c - fl
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t h

,. - ,.“i i c r .  c ’ I’ bos . 0 ’ — ’ i c  “ c - n . !  ‘. t o o l  I • .1 Ii’’, t bo , i  I ‘ hoe - - c i  I no 1’ itt -‘, di ‘— 1  —

‘ nt n - -n’ n o -  I’ .- ~‘ - : : o  n 0 l c ’i o f o I s I  c l , ’ iods i n  ,‘b, I • , c m i i,. i~~ qul Ic i~I ‘id :mn,1

h.i a n , .O .~ i- sn ° - ‘ so ’ i i i  ; - n  n t I ‘‘ci - ‘‘ l a m  c p a n  i t  c ‘ - 0 - — 1  ‘‘1st - -

i s  .— n c t ’ .~~.- ’ ’ n  c_- t~~i~ - n . - I n — t u  m v  s i .’. d t ’ - ’ r f b - .t  1 - - ’ ’  ~ s . l ’ - c j o ’ -
’ ’ o I ’ - “ sb ’

b - o r  j n~~ ‘‘. , - o ut ’. - — ‘ -  md u — I )  c’ lit’’ I n t L  1 —  : n - . ‘ - c ’ . ‘rho ‘ ‘_ - o

o - - c -no • 1’ 0 1  it, 11 - I - .1 5 . 1  . c .ibl o ‘ t in: co’ I c’,  ‘- ‘ III I c n - ‘ -  - i- a c  ~ (‘ — 2

- i f lo f —‘ , c ‘,‘ , ‘fl ’ c~ i ro l ‘ ‘ n . - - i n  a d o l c . - ’ -- ’. s - d  in -
‘ l i i i  in n b c  l o t  1. -t Int - ,l1~~’-

o t m c c i o ’ ~-i .t . S I - ,- - . lbnt~ ~~~~~~~~~~~~~~ ~~~ 
• l l c ’ - - c - i i I ( C — I s  c_- i l l I’,- d o ’ - .  i - c c - o h .

I — 2 — — o , t ,~’-~ n 5

, l~ 
‘ l ’ s — — T n n t - , . ‘- c - t  c_ - is ,‘no c -n n — -  1.ir~: i -—coo a l c  ~1 s ’ n o ’n”

u n t o ’s-n c_ Si r, - 1. - - 1’~’1 ,‘ - c_ -c r ’ -  t i r e d  s j n n ’ c i i ’ ocn , - , - ’ ,o c l s ’  in: a m ini for’- - v —

d l  ‘ n n ’- 0 ,- . 1 m m  -i ‘.- c’ s- ,- I in’ ,’ a soi l’  c c son I 1*1 o n  • - n  1 t ° ;c t e - .t ‘.‘n o c -  . A “ a  I ‘n

i- c’ .c ..-’n ‘ - ‘ u ’  . lar.:~- - - - - .- ‘ - r a o’ c- b-a ’- to n — i n o c n n ’ i.~~e to: , i - I t ’  t ‘ 1 wInd t ilt .’ . —

t i - n  -n n hc re s u l r ’~.
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l b . ’ Ii) .’ rn l~ io k — .0 . 1 1 c m  m - - t - o ’ c  1 . ‘ t n - - c -  ‘ c m ( !~~ (i i  Is I 1,- n r c -  7

s hows t b- i t  a t’ ° .’ - c r  , m t r  b - . i o k o  oi t t t ’ t s t o ’ c o , m ( o o m . -  e x i — . t ’ - :  ( b o a t  In-. , on ly .m t mo —

n.t ’ b o ’ m  1, st ’ a t t e - m om m o ,f t b ,  n - . o , i t t , - r  I rum t i., ret  c - t i -mi , - ,- - c - .i r- — ’ c t o ’ t’  t .irgt’ t .it

2 ‘u- —’ - i- - h . - , -  n vc ’~f .i l , c m n . - h o , -  h I - m m  p i t h .  Thus’ ‘-o” .i l I m c - t  mo rn s i -c- r i  at  100 ten

1. ‘ ‘ 1  I - — a ~~j s  rd I - . i,’rm I r . ’r’o .t r e t  li-i - n  ‘o r ; - i - m - .  , ! t i c - n c  t o ’ p r o o v io l i ’  ii rar.gt’

n, n , r, ’ ’o . i- , lit ,  o c i - . - - - ;  mt ~ ! in 1’ r i - - . o-n t I n , -  t o s - - - ’ 1 ,~s l o ’n t - lo t  - . h - ’n.~n

in Fi . ’0 nn ,- m d i  o o ,  - .m ‘ , a i o n , -  .‘ i - ,  it  - c t b , -,, I • ° m  t i n , - Ill -rn . 1- i t , .  i ns t

I.- ’ -~ s t h o m :  1(b1~ I .‘r Iii.- 0~ 
‘ ,- rn I i  Li c_’’ n 1. In , ‘1 - n o r ’ ., , 0 ., mnn , ,’t l’s’ th e - o .Ii-,,’ .

I°~~’ r , - ,i’, ’n t . ’r t h is  m nn . ’n’ o.,hv is t ’: , t  t ° .- ;‘ n . - , - n. ’ , - n n t  h i 0  kg r . ’und d a t a  c o u l d

n t  h e ’ uc,,! in t ° is 0 . 1 - c ’  I , ’ ,-‘ .I lu sh t b . - I r .m m usr- in. s i . ’ m i  r t - t , - r i - m o o  • c j m ’ m o ,’il

, mio ’ - ,’ t h e  1,- n  0 i.’m, ‘oh,o ’ ,k  c_- m s- c a1 t c - n c - I n s c -  1’ - ‘p t t o o l  o il ignment

- is  i- - c - . - ‘no • p c  i t t  c - - c ‘‘ c • - no . 1 I n  I - -ci ,. c _ s  I c - o n - - c  ~~ t o c  • - ‘.I .u hi I sIc t hi’ t r sn it—

ml - . ’. t o - , i- c t  .-r. -n c . .-  , mi - n .h b i t a b c - n .  n ,  T — i i  s h cc u l - b  I-,’ l~ - n c  .1. At  i - ~~’ 

: . o n  , ) - - .- ‘o’;’ le t  .- 1- 1 - - ‘ ~ . m~- e - ‘ I S . -  - - - -  n a r ~ c ’ t ‘ni ~‘ c o a l  i s i d’s , -  r n.- , ’o f  and

I’ - n 0 ’,’ ’ ’ c ’ , v ’ y . — . Iv ,ls ’ ro - . c -  , h n o ’ - t  ,- l o ’c i .h In th . ( c -n - I 7 c ’ n i t - . The n.’i- ro ’

ch c o u t o  p o o l s ,  1 .i~ n ~, t  1, 1 ’ .’ ~~~~~~~ r - i n o ,n s I n t l .  o h ’s t b o . s t  (lit re 1-. 1 I t t  1’-

. ‘ .‘ ‘ ‘ n  i ! I - n n  i t- n n b c - o I . c i c , h  1 ~ ° n~ ’ 1:u ’— c o  pulse.  Ho- a 4 ( 0  
~ s ( r . m t I f I o o f

o Isim ,’. ‘, ‘ n - I ’ - , ’ .o - c - - ., - c ’ ’ o  in’ I t o n  ‘~~ 0 n - - o’n.-u In o’l o’ ,col , 0~ t the  rot s  in

clot,.! ‘ . n- — j n v - .1 11 1 S I .  o kit ans’ penet c - m t  Ion . T tm n Ic  , -nd it icon c. ’n t inues in

o x u r o t - I c ’ s  • ‘— in un , f  T ’  r ite , t on - b I t  - m t - n - c - o r - - ( 10 . 1 1 1 1,4’ 5- e ro  dense i l i’ mio!

Is s ’ i t ’’c - n ~ni- -w in ~ In n c i? ,’  ‘i- ~ os in n ~ i n  t b .  nj f y a ’ o t j c c n ol  (hi.-

l i- i. ii’. ‘ ‘ 1  ‘ n  t °o. i’I, ’nid lm ’ o ’ ..I ’ -  , - t o ’ ,- ~i .b nu t o ( 0 i’o redmjcs-’J

0 ’ ‘ - . ‘ uro ’ , - ‘ c . ‘ - o n  ‘o 15 n,’w ‘1 “a - i- n.- ~‘ - l , u n- o h d. us I Is’  ‘ . 1  m no , I ‘ -  i - c  can

1’ , -- • - Ott I ’ . i’.io ‘. 1  oh’ ,‘t I - 
‘ C - ‘ c o d .  I t  is .t l s i c  ,c bvle ’ ic i t  t b o a t  t h e ’

~
- I - ‘iii I c mev i n~- • ‘.. o r  ho,- II ci - i t  Inst  i -n  “--c ~:t  .11 i c’ s  ,, m • - .m , The t ran’. c” 1 c c i  ~‘i’i

I n i Ft ,‘n ,c c ‘~ - - c _ - - n n u n  - t  i c _ - i n . ,- I n,’ t 0 ‘. - n :  ;‘ . it t o  i - c  ‘ ‘ ‘vi’ r ( r .‘r t o - i  .il

ransm lss i  -‘n ‘ c m l  s.’ il nbc ‘- - i c  1 to’s - . S c o t  l v  I’  mi t t  I ic - sb through T+15
— in)  I hi.~ re i —i c i t - I In i n  ,- I ran, ’.” I it ‘.1 -n Ii ‘ m i - c u .  • I - , c_- ,’ , - c o  t b , ,  In . — ;,nc’ and

fl . — - wa s- ,’ 1 .‘ng t ’- ... T h o c ~ n- s ’—- it s n~ ‘ .i ‘ - - o t t  • n r . - m I s , T~ t hrough 1+1 fo

—ct n . L I  li’s ’ i t ,’  - 1 1 m c  ‘ 
~ .iI’I l it  , t o ’  I r , ~ o1 c l ’ -~t c lc’nd ‘ -- - ‘ n s n l t  S and ,

in  ‘ ‘  I’ . c m . ~.- , ‘ . c’loud t n t  - - in ‘5 ’  dir.’ ’ t i c ’mo ‘1 nh , l i da n  .in I t b n m n n n , - h

I , . in st r n c ~ - s t n t  it i’m m r . - 0 .

t ho s ’  1 1 - b  o r  I - o 1 u ; ‘ r s ’ - ’ ’ c ,t , ’d bo . - r m -  I t  ~ iuil ~f m; - ;’ , ’u r n b o . u t  there is

l n o , I s - i - - l  ~ w.’u s’s - l en.o t  ‘n — - I , ’ ’ - c - c o o b . -n r t ‘—w ’o -h.iniqm ;‘ rc ’ ’ .i-nt in t he dust c l o ’c id gen—

r i ’ I in o h i o , , -- .- ,- n (  , hl, . ’w, - -: o n • ‘;In oo m- o c nls’ ‘n, - other dust i’o-ent ( F — i , 
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- - . on ‘-‘ — - . 1  5 , 1  o ct.- tnd 10 .m t . 5  att n.’ ~ 1 o ’ n n o i, .i ni di ‘ , -  m .  n , c i o n  t n s o -  cnn i ‘, n, ~~~~~

t his ’  C’— ,’ c l i  . c ’ . t , — , ‘.‘ . s i c n . i C c  it - .~- n. ’ ,- i,u I I 10’,,’s 1 , n ;c i’’-.’ - . i b ’ t .  c n n  - Y~o ’
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~‘t - ‘ n c - n t  c - ‘ i o n  e sm n - - - n o . 1 1 - h .  ‘ , ‘ m n - . . - o n -  n o t
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‘ i o l  t t  - m  ‘ ‘ - oh - i  - _ I ~‘ ci I 1 1°  .110 1

.1 i 0 ‘ c n . - - - in n ‘ -  - “n ‘ .s i .  -n , un:,! m n c_- .s • c ‘ m n o t  ‘. ‘~n- c- - i i i  rc S o  c - it’ , ‘I In , -  h- , io ’o

-c t • r d i ’ - m -. ‘ s. 00 c - - . l n, :o ’0 m, i i  - n . ’  ‘ ‘ c- inn b’,, n o t ,  i-p n , I ,- .h In  a

t r o t  h - sr , c , n ‘ ., n - i - . - ’0 - i - . n~ I 
c,’ _ d  ‘.. a n- ’. t o  I C - — .~ .i.i i . s  , T b c o h o c  n o . c - 0 O

- t 0 . , n .  1 u’ ’  i o n  1 ° c - l I t- c ’  ; ‘bo o - n  0, . 0 ’ 
- c ’ , 11 1) p h - I c  - c ; i ; ’ t .  non t . ,~~. n o )

‘ no t  - o ‘ c ‘, ‘ ‘ ‘ - m l  ‘- I  - , , , ‘ o - , d ’ ’ c I.e.. 1 0 c I” I 5. 5 c O S  ‘ . 0 , .i t .p pod ‘ .t -  in 

c j ’~ m d i  ‘ 1 ’ . . ‘ 1  I i ’ ’  I, ’ n n i c  0 - c c’ .. ‘ 0 , 0 1  1. -n j - n , i  I I .  .Ini,. ’

I — o r :  inch l i — n . ’ -. 1 t • t • ‘ - - c ‘ - c I bo o n ’  ° - ,  pc i  I c , 1 c 1 iO ~
- .i i - i  I

i n i- I t - , ‘ no,’ c - — c - - . ’— . ‘ n , • 1, -co i n - n ; l  - - , i o  ‘ . o n - I l ’ ’ n c_ I ‘ ‘ i’ .mn c ‘I . A I n . n ’ , I ~~,

I c - i  I n n ’ ,: c ‘ c c  - I 1 0 .  , l oud h,ic ~ .‘‘,- s - I r o b  in ‘ m o o - c by m r - pc ‘ I — m n ,  Is’ l Ot)

Ho’ ‘ c ‘
~ in  - - .‘cij , n o  it ’.- I’. n , ‘ - - o - o 

~~~~ ‘ b.c I ‘ - c I o r  , c I i’ 0-, -

n. 1 ~o i ° ~ I~ - - o n  I - . 0 -~ - c , 0 ‘ ‘ 
q ,- ‘ o . c ’ or, . ~t I his t I’- ,- I Inn,! 0 n - ,- ‘  ‘ - .
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• I . - - ‘ - ‘ ‘- c .u ’ - ‘ m oO ‘ c - c  c no 5’. i - c
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‘ - n t ” ’ ,’ I v - u n ‘ , t o n  - - ‘  ‘ ‘‘ .- - ‘ c nit It - - -; c m  I - m l  i -n” it’ll ° o n ’  n ‘ - ‘ c loud
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c loud t c t ’ c  iii ’-. t ’ ’ hre.’ak up, - m - . -‘ t ’ , ’ m c iii t he r e ’ m a t m c i m o t ’ h o , s o k ’ - n t . m t  t . - r  photo—

~ t . m~’h’. and t r , Imlscr i “s loin 0 0 0 1 1  t lmn t i i ’  ~ t i c  1 i ’o  ‘ c ~ ’~ ’ i- ‘ The dii hi -  Ic ’ mt i  t - in  t ra ns—

n - n j  s:. t o -mn : .  5,’ tc_ ’ ’e’mt 1). 7 ..nc and 10. ft u~m di s .i~’ ; ’ c - , mr - . oil t e r  1+4 tnin wimich in—

Jie ’.m t t ’ s  th m . mt thi’ integrated attenu ation s of the muht ip l i .— ic lume c loud

itt romo.’t oon ’.’ I ’. riot wo.vt- 1e’ngth— dept’n de-nt . From an eva luatIon ‘ h t i e ’  dat a

bt’ t vec ’ n n I~ I .ind I# ~ mm mo r e  c losely, and a rev iew of the TV ni’, endings
t I n . - c - s c - n o t • It is qul t i-  eviden t that the wind in the t . ’c t  zone durIng

t hor c - s - c - t n t  ~ .o c o I ~ I I-,- r.-’.l’o ’m tnc ihle’ f o c i -  th e’ t ransmi s s ion  d i !  I c - r n ’ ..  c it  ther m ’

.mrc ’ l imi t ’  o.li’nnoit n. ‘:,m t  i .m t in ’ n t ’ o  w i t b o i n  (Its’ c ’ l cn o ioh , An tc t t te ’ r possih l t -  & ‘ x p  I .m —

:0 11 t o  is  (hit v~mo’ c ’ I t ’ m o ~o ( 1o- .Ic ’pe ’ n o ~lentt s mok e’ ~0 t ’ o R - r . i ( e - d  a lonc w i t h  t he’ d u ct

o 1 , ’ co. l  I’. pta - - c - on h , n r t c o o ’ ~t . . , t  t i n ” , - t n , i n - c - . A n i.- , .m r , - fu l  l.’ock  -01 other

h-I — sc -nit ’’. m- ’ .’.’no t S App.’c id n x H )  I m o o !  I. i t .-  - - t bn.m t t here’ 1 it .m —.rc_ Il l  hut si nil oir

. m c i o ’n .d iV d O t - m i d  n bo. t n , m n n - . r ,j sno lo cni n .- .. ‘v.’ nv  in srv,-rom l i d  the’ .‘ v s ’ n (  5 ,

G — 1 - - O t l - ’Ruhber F i r . - - - l t o . ’  last  event in the flIRT—I program was a

Ii.-- ..’ I t~~.- l  • ‘‘I I , ,ind t n n l ’ b ’ c .n Ir.’ burning from .1 trench in the center of

One test ~ ottm ’ . l - ~~t - , - c -  vc ’ Ioa - s of black c~~,ke were produced bor  a period

o ’I .i;cr rox io’- . . m t ,- lv U — i a , b o o t  bo o ’ t o o  th e’ va r Iab le  wInd condit ions , the

;‘ l c n n ’ n s - c  o ’f s rocok , ’  mr,. ’v .-d int, ’ r r ’ it t e nt lv in and out of the lidar opt ica l

n- nh. Ti ’t. i  1 ! - t , ’ck.’i00 .’ ‘ 1 I n c  III . ‘ — , no’ t r .m c ocr - o sc ion c_s-i c observs’d quite-

‘t t , -no mc t I c . - plumes c r o ’ c ’ .,-o ! th,,- ‘‘p1 1’ ml pa th as seen In the t ransmission

; - i’ - t  ( Fio.nur’ .- 11). Tb .- t r . s n : ’ . o’- i c s I , ’n p l o - I  a lso  sho ws that  the 10.6 ;. nmn

1 i- i: ’ . -. c’- i c c i  en c_ ’ i c  5,-n.’,-’ r t ’ - I - s  I I ’.’ l~1 n  - , , t  . Thom ’ h ’;m i he c o -a (ten record • which

t c - ; ’ r c ’ ’ o , ’ c o t c  th.- n’c_ —ixlr ,cm-- ’ i ( t , - n 0 0 1 , i t  Ion . ‘h.o,-n -s-ed and i t o  also shown in Figure

11 , was o - siib ’r ,i t eci a fter (In ,- event In c l e a r — a i r  Conditions and found to

r . - ; -  i - c -cen t  12.  .‘ dH ‘it t emou .lt I ‘ ‘no I ;ih’. ’tm t I’’~I t t .;nccc n i scion ) . Iii is la rge w ave—

h m - n ~o t t o  d in  t s ’ n c - c o t i a l  is s i r- I lit  ~~~‘ pre vio -oic smoke’ te st data results w hicot

c_ ’s’ns’ expl .aim o , ’.i I”.’ rel ating -i e r es cnl e x t i n c t i o n  at the’ two wavelengths to

par t 1~~1c si r,’ ,h i ’ ; I r t b ’ o m t  ic - .n . l’ s,- in! the same analogy would ciiggcct that

the c nnsc ki ’ 1~ c ’ n m ’ r . m t s ’ o !  In the DiRT—I event was pr im ari lv of s ma l l  part Icle— - n

‘ o t i s’ p a r t t o o i l . i t . ”o . However , pre l iminar y  p a r t i c l e  s ize d is t r ibut ion data 3

Ion the’ event i nd ic - i t ec  that the p a r t i c l e  s i z e  d i s t r i bu t i on  is similar to

that measured during the dust events where no’  wavelength dependence is ob-

se rve ,!. ~,- ‘oi’ lut ion in! this anomaly wi ll require an analy sis beyond the

scope of this report and will require .‘u knowledge of the refractive in-

dice s and ,i h ’io ’rp tinn ,- m o s ’l f i cien ts of the smoke particul a te ’s.
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V I  CoIN I t’S  I. INS ANt) RECO*IENI A’l IONS

A.  (‘~‘no lus loin s

Re - c o l t ’ , o h  r i c e -  D I R ,— l  I’ ro ’o ,- ra m in,!l. . u t s -  t h , i t  the broad particle size

I i - .t . rj h ’ em t  j oin 1 - i c - - c - c o t  in  (it ’ ,!oi:. t ~.t ’ n t ’ r . s t t - o ! at  tt’h’m i t m -  Sands p ro d u ce- c l i t t l e

it ann.- w,mv.’ 1 i- ro~’ t bn—oht ’ ; ’ c ’ mtohe ’ n t t ratocn l t d  ,‘n e’ I i - ,  t o . . The few oh:,,- r v.’d cx—

~c t  j , ’ nc s , wh mi’re gre ’~st. -r lI) .~ ’— ..rn’ t ransm i’-’s lm’ n I’-. indli-ated~ ge ’nc ’ rom l lv can

he s-oq ’l .uint ’d 1 ’.’ the n t  s - - s - r n ,  i - of wave h e.n~ t Ic—dept ’ nde ’nt smoke a long the op—

t l o o m ! p i t  h • who 1~’bo is ,m lso ° Ci Sc’ i - n it ed toy h o , -  detonations . Hacks cat ter— t o —

ransmissto’n r.- lat Io c n ” bc ~ pn. ;it’ t’ g rtonoslv  rd - i t t’ ,! hut • in ~i’-oe ’ ra1 , ,-une ’ quite

non l Iro i- ns r . s’ o ’ ..mo he’ c ’x; ’ i- o ’ t t - ,b when n’nult  ip i t-  amid n - . ; - t - cii l ,’mr -.o 0 m t t e ’ r Sn.- the

l,s t- ec ’ • I i - n c - . 0 0 i i i -  — ‘.bo m; ” i ’.I part I c les , ..c-. we ll mc c t  ro- .mi~ at tenua t ion , are

Inv olved. The oil ‘rub b c c -r (I i- c’ en.’ner at e d  dense black smoke that was

t . ’ t a h l v  o~’ omo 1 ooc - t o ’ the- 0. ~- , rn l tdar , while’ the l0.t~ no’ transmission umea—

c o o re rnen ts  tnd i cn s t c  a “w- ’r cs’ — o - .Ioo ,- ” transmission of approx imately 6Z .

~~~. Reo o’ t s ’nd.it ions

T boe t o l  In ’v i nnio -~ni~~~,’s t  Ienq h er further ASI. I idar sys te m improvements

in o’I’ i Nnc: ’-  1 , 1 , .— cn.’st , -r ’n t o ni r i - n- -t i’  o ’ bs e rva t io ns  of dense dust

in’ . - !  ‘~ r-o ’k i ’  recu ’~t I r’’n— ‘.vc t , -~~ s ’v a ln i . i t ion o h o n r i n g  DIRT—I.

( 2 )  Tb. ’ ,\S L 11 i i-  should Incocrp,’t ’ ;mte recording capa b i l i ty  and some

I li - I  ~h c v i  I n n  i n I o’n o- r,’,- ,- ’ o c l co 10 C apab t i l t s ’  that o’nn be’ upgraded as required .

( ,‘ ‘ ) ~h n: l t i c _ ’.ivrlength o ’p.’r.it ion i- f  the ASI l idar s hou ld be adopted .

Ic ,,. ‘~- b :Y ..t ( :  1.- iq er c_’c ’ c O i  b he s log ica l  - b m o t o - t ’ for the second waveleng th

because of current m i l i t a r y  inter es t in the 1 .1)#n rn wave length. Other

w.m v ,’ I.-n,’ t b o c , suc h .is 1 - - rn , should be considered in future ’ expansion.

I )  Angular scanning ~ho ’c c I , I  he Imp lemented ; use of the LDV scan-

ning svstem is a pc o c c lbilitv .

2”



‘~~~ - ‘~~--———-— ‘—--- -——- .‘ 
- - -‘-.---— ‘— - - - -~~--

( :.)  Time’ TV .‘b ’- .,-t ’ n.’at ions thiring (hot - DIRT— i pr’’~’. m sn - ;‘r’ ’ n . ’ i d i - ob .m n.’ c ’ n  n.

n o ’ -.,’t  o i l  p ro ’, .‘‘—‘.in~ ,-ind ‘‘p. - r u t o ’ mt . i l ,mid and ‘ .bo o ’ oo ld 1’.- . I o !c ’;’ t c - n h  .sc ~o .mr t  ,‘ !

t he s v s t , ’m.

~ ) Soigt ~c ’ : . tc ’ol AS! s n . ’ c t s ’ r n  o~l- c ’r.mti ,cn al i r p r ’ v c -~’ c - c ’t c Involy, the

o o 1 l— ’ c _ ’ t m c, ’ c.cmpi°ne’nt ‘o

Tbc ’ Fhi~(IdTt ’ ~‘h ’ t 0 ’ . I t ’ 0 b ~ ,hs 1 !( t o ’i ‘ cr -1 -Ht j e t -  c _ - m u - h  sh i o c i c l d  hi-’

ms -odi n t . -~ ! 1 - ‘ 1  i t o  o’ o i t m ; - l . - ° ,- t i t n - o n  oc ’ ‘ t ,  ‘- ‘ - n t  t’ o up l imo~’ ,,i p , m o  I t -  m l i l t- I ’ ,

° - o : t  id—up . m c o ’ . l m o in ‘ nt - ,.’ .s t  t n .  - ‘.‘ , r ’ - b ’ o - . -- t in  ‘- - i t s .

I b, AsI 1 . ‘ in’-1- 1 i 1  .- r wit n 0’h ‘.b o , -on  iii he’ ‘ .o ’’ ’ ied t i c  t o ’ s ’  ide a

l~~c _ c n  1 requent ’v rc - ’ _ po o n n ’ -.i’ . The’ o c m n r , m c t  1 ~IL’ lo ’ c_ ’ — f r e ’qe me’ncv r

chotm l~l p’,’ I - -we’ ri ot o 1 1-) ii.’ t . - p r i s en  I., r t i -  — ,mn -o~ I i t  ii,!, • c_ - I h i -  — ; - , o l ‘ - . -  ion; ’  no t

- i c ing - ‘‘.- c - t ’ . h , - ’ ’ t t ha t  I t s - s  t I - c -  1 • .  irop l 0 ’ t s r  I b m  - ‘  rs’r. ’ .

r h o , ’ t r , m n ~ r n i t / t c - . m l . - ,’ mi r ro r  c _ b i n h - - ‘ - o n l o l  0 , rno n, f I t  ic  .b t o n  b ln,’r

and ‘- - ‘ r ’ -  -o t . i b lc ’  n - ‘ o t t - I

FInal lv , gt’nt’ral van ri - t o - - v - i t  i o n  s ! c o ’ c n l o i  he p c - r h  .n~~~n ,- ,! t o ’  1r - ; ’ r ’ . ’ .

1 i~~ b : t  t c ’~ • ,ii o n’noh i t Ii’nin~~, mob i. dl~~t riht m t Ion . Tb:,’ ‘- m o o ic ,sl so ’  in 0 c c  ,~

o ’ I c_’c’ ,m t 1’en —1 ‘n ’ o n ’ , in.! ;‘ s In I ng
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